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This publication discloses a carbonyl reductase derived 
from a Candida species which converts ethyl 4- 
chloroacetoacetate to ethyl (S)-4-chloro-3-hydroxybutanoate 
using NADPH as coenzyme but which is not significantly active 
on ethyl acetoacetate . The enzyme works at pH 5.5 to 6.5 and 
at 50 to 55°C. It is stable for at least 30 minutes at 40°C 
at pH 7 . It is inhibited by mercury ions and by quercetin and 
has a molecular weight of 76kDa by gel filtration and 32kDa 
by sodium dodecyl-sulphate (SDS)-PAGE. 

The present invention relates to a method for producing 
(S)-4-halo-3-hydroxybutyric acid ester comprising 
asymmetrically reducing 4-halo-acetoacetic acid ester or its 
derivatives with (3 -ketoacyl-acyl carrier protein reductase 
constituting Type II fatty acid synthase. 

Fatty acid synthase is structurally classified into four 
types, IA, IB, IC, and II. Yeasts and fungi have Type IB synthase . 
The enzyme of the present invention is a (3 -ketoacyl-ACP 
reductase classified into Type II fatty acid synthase, which 
is simpler in the structure and functions, smaller in molecular 
weight (MWof subunit about 20,000 to 40,000) and not inhibited 
by SH reagents such as mercury ions as compared with Type IA, 
Type IB, and Type IC synthases. 
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Abstract (Basic): WO 9835025 A 

A carbonvl reductase is derived from a Candida species (especially Candida 
magnohae IFO 0705), and converts ethyl 4-chloroacetoacetate to ethyl 
(S)"4-chloro-3-hydroxybutanoate using NADPH as coenzyme, but is not significantly 
active on ethyl acetoacetate. It has working pH 5.5 to 6.5 and working temperature 
50-55 deg. C. It is stable for at least 30 minutes at 40 deg. C at pH 7. It is inhibited by 
mercury ions and by quercetin and has a molecular weight of 76 kDa by gel filtration 
and 32kDa by sodium dodecyl-sulphate (SDS)-PAGE. 

Also claimed are: 

(1) enzymes derived from this carbonvl reductase by addition, deletion or 
substitution of one or more amino acid residues in its sequence; 

(2) DNA encoding the carbonyl reductase and these modified forms; 

(3) plasmid vectors (such as pNTSl) containing the DNA, and 

(4) transformed host cells (such as Escherichia coll HBlOl(pNTSl)) 

containing the vectors. 

The plasmid vectors may also contain a glucose dehydrogenase (such as that 
from Bacillus megaterium). This vector is pNTSlG. The enzyme (or cultures of 
transformant cells which express it) can be used for the production of 
(S)-4-halo-3-hydroxybutanoate esters of formula (I) from 4-haloacetoacetate esters of 

formula (II). 

R1-CH2-CHOH-CHR2-COOR3 (I) 

R1-CH2-CO-CHR2-COOR3 (II) 

Rl = halo (such as CI or Br); 

R2 - H 

R3 = optionally substituted alkyl or aryl (preferably 1-4C alkyl 

such as methyl or ethyl). 

Transformant cells which express both the carbonyl reductase and glucose 
dehydrogenase reduce acetoacetate esters of formula (II) to (I) (where RL, R2 = H, halo, 
azido or benzylamino, with the proviso that one of Rl, R2 is H but not both). 

USE * The process provides sufficient production of optically active 
3-hydroxybutanoate esters for use as synthetic intermediates for pharmaceuticals. 
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(54)Title: NOVEL CARBONYL REDUCTASE, GENE THAT ENCODES THE SAME, AND METHOD OF UTILIZING THESE 



(57) Abstract 

An enzyme having the activity of asymmetrically reducing a carbonyl compound to an optically active alcohol, a DNA which encodes 
the enzyme, a plasmid having the DNA, cells transformed by the plasmid, and a process for producing optically active alcohols with the 
enzvme and/or the transformed cells. 
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AWT, (S)-4-AD-3-t ^D + yBSlXfiWi. 



15 



20 



25 



CRDB*«£jBc*oettT^S (»£/&{b# 49.52,(1991). Eur. J. Biochera 
184. 1,(1981)) . CCDo*,, 4-AD7'-il-MSffiX^-r;Ufc^fflL(S)-4-An-3- 

$&&£tlT^Z>t><DtLT\Z. Geotrichum candidum V 0 ts A • +r >=t 

&&<D&m (Enzyme Mi c rob. Technol. , (1 992) , vol . 14. 731) , ^iL^Can 
dida parapsilosis 0¥-v ^ • «5^yD ->7) asfeOBSS (Enzyme Micro 
b. Technol., (1993). vol. 1 5, 950) ©^rt^mf btl<2>, Clftb 2 flSH^B$^S:D 
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WO 98/35025 PCT/JP97/0J0S1 



(4*fF4i»Sgl723728^, ttl»¥6-209782*§\ R|6-38776*te E) . L*»U cn 
312566960-^ Enzyme Microb. Technol. , (1993), vol. 15, 950&£) . L7^U 

i 1 ^ so f © & s a* & o 7c . 

*aiEW#^(i. &77cfc^ y (Candida) JKE&JfcOC RDBISifcjUo 

2 





WO 98/35025 





PCT/JP97/03O51 



10 2|clSI8^ro*JU^z:j|/jt7c»3ftJ4, (1) (4) OJlft^flUttKS 

3 : 
( 1 ) f£ffl : 

NADPH^r^Sl^iUT, 4-^7 D D 7±L Mft&X^-jUlftsffl L, (S)-4-£ D D-3- 

t Fn*->fig»X3 L ;U£££E-r<2>, 
15 (2) 

(3) SipH : pH5. 5—6. 5, 

(4) {ffflSiSrSg : 50^-55^:0 

(7) 0g{fcs£«tt»S*rrS : 

(5) SftS^tt : pH7.0T30#MfflSL£££K&40r£T£jtT*S. 

(6) IfilHM : zkffi-f i7X;U-fe5 L >lC«t0iaS$tlS. fe«fctf 

25 !Hi»tff(Z*SUT*«j32 I 0OO. 
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ft. SfcttttiO^n&T'S ^KE^JfcSWi*©— 8B£^t"Si**T6^T. 4- 

h#KX5\>U£WWKS7cLT(S)-4-£nn-3-fc Kn*->i8&x 

5 10©§tEJfiffi«H*^TH. mfmm\$**r (Candida) jICDfi&±#> 

(Candida magnoliae) lUfisTtS. $ £ fCj?3gftHJ6H&&K:i3UTte, BUsfiP 
ittTt>T-f^-7y;'Jl (Candida magnol iae) IFO 0705^tZfi5fet"-5. 

10 teDNAti, EyiJ*K)B2?iJS^2 0^^U*^KEyj*Wt* -5. 

15 ft^ffiUfcUfcUTte, 3«rl5^«IESifflIBatt, E.coli HB1 01 (pNTSl) T*-2>. 

U£A (Bacillus mega tcri urn) KfijfcT*. if jS/«c^SS!8fi|{ZiSV»Ttt. mjgB 
KttpNTSIGTSS. 

&IC*5HTtt, flUE^KKfiiJfBlflaiiE.coli HB101 (pNTSlG) T$>-5. 
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(S)-4-^OD-3-t KP^r/BSKx^^^f S«tt*Wr*»**a- 

518-0^7 7. 5 F lick 0 Jg«lElft$nfcJB«<E«UBflJ!aTf * 5. 

77. • ^tfx'J^A (Bacillus mega teri urn) fzi&TS^Jlo— .7jft7K3fl§$3fl 

BSx7,x;U!aS:^i8FWtc5l7cL/T. 5t3*g#3-fc K P*v-f8Kx7.T-;i^££ 
Lfc7t*Stt3-h Ka*'>-BKx7;xJU^*S?fr*IS*M-r5. 

$ -t* s ifi . & e at \z £ j& u fcTt 7 3 - ;u £ Sflif sisss^ts. 
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0 . LTR37^&£fcte#S&07JI^^S3:/c«:7 U — jUSTSS. 
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•fcOWB&SliSJKtttfclOT, flute— ^II*5l>T, Rlti7jcS?ST$>0, R2te 
7j<StT*&rK J E-LTR3teX3=-;U-C&'5. 

0 214. f&ft*.?7*5 Kp»TSlG©f^aa^f**^-r0T*5. 
(CRDif«) 

V»*«. WAIi^t >T : -f ^* (Candida) SUS^tfbtl, #i;5fSLU^t> 
5=4^ (Candida) /S8#S<h LTi4+t >-r w ^ • 7^; U x (Candida magnoli 
ae) 1F0 0705S*tfSHi:A*T*2>. *t>f^- ^^/Ul (Candida magn 
oliae) IFO 0705(4, =bi:te, Centraalbureau voor Schimmelcul lures (CBS; Oo 
slerstraat 1, Postbus 273, NL-3740 AG Baarn, Netherlands) (ICBS1 66<7)S^ 
©TT^gt3ftT^fc»£«n?ifc9, -t tfttKtt. rihe Yeasts, a 

Taxonomic Study. 3rd ed. J pp.731 (1984) flfEiJ^ftT^S. ^glfgBJCDP^ 



•Pi * j; #/ * ;t bats! u xii © 7 5 / Kisjijw— su* z 5 x 
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mmu^zbcDTi&zmvmzmmznte^, m^t. mmm, mmm, mmm 

#lxJi'. CRDSSRW:** >xV y • V^/yjI (Candida magnoliae) IFO 0 
20 y-fy^Jl/ (Dyno-MillttM) ftt'TBWfcL, 5S.fc«-KKT 

25 Tffl^T. CRD^ISttll IOOiiM'J >ffif8Srfi£ (pH6. 
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l/T, 200mMU >K?i3r? > S (pH7.0) li, Sf?4-^ a ny-t MfcSSx^SJU 

0. 2nM. *t»*NADPH 0. 32nM$&jbD l/T. 30r;Ti£g340ninO®:ft,g<7)M4>£zP.'J 

NADPKBtfftSIMfciStt* 1 uni t ££4Tr*. 
5 #88389! K 45 V»T. r£j£T***j ttt. pH7.0T\ 40*0. 30»M«IS 

L fc <h # II . MS fttj CD 90 % S Ac te-t n£U:©«tt LTts-5^t*l»5: 
B^W^-T-ftOiMSH. TSK-G3000SW (£0. 75 X 60cm) (Iy-ttS:^|±l) 

*7ASrffl^fcy;Uigjat«fcOfT-5. fggti^iLTH. 0. 1M Na,S0 4 . 0.05% Na 

NjSr-atfO. lM'J >&H?Uf(£ (pH7. 0) £ffl^3„ U"^— y hO^iti. JStc 
10 ^frT 01tc^J2V/Y% 2-^JP^7>X^/-jU) T. 10%SDS-# U 7? U )\>T 

TCQ (1) (4) ©SHb^WttK^f* : 

15 (1) tfsffl : 

NADPH£*fiSS5i:UT. hi^glf JK:^ffiU, (S)-4-£od-3- 

(2) SRIflltt: 

20 'WWtStt&^SttVi, 

(3) SIpH : pH5.5~6. 5, 

(4) ftmmmi&m. so , c~55 c c. 

Ts^ju^xjpiaTcB^ttsstz. wto (5) (7) oa^wttst** 

25 t5 : 

(5) S*££tt : pH7.0t?30»Pfl«lSL/5:«t#l;*<j40TCSTf5cST*o. 
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(6) M9J : #«-f ^X^-fe^XC^fOPfi^^ns. 

(7) ^* : y';l/?lSii^/rtc*3l'iT*-J76,000. SDS# 'J 7 0 >J JIT ~ K«5C* 
»^*T»C*^T*?I32, 000. 

*«56^<7)»*i:Bf£|3J-©i43tS*rrs»*tt. *.«»*T*oTt>J;< . 

yux ifo oTosficHssfcr^^oTayagEyij^roi^sfcttaHflDTS/ 
^^y^-r^dick o. we. tit* a. 

±fcT»5*lfcffiKCRD»jft«:SJi£ <ey*.tf, Lfcg. X> K-O' 

tr (00*. tf. U->;Ux>H^7>y— fe') TvPtffcU K85 

cee^-f 77 u —of^ si) 

*S5E^K»CRDB*S:S^-r5»^W!fSife«:DNAS?tttc & 
9J&WKB*. fll^tf, Sau3Al-CSB»«{bL, dc^ft^cD? 5JB«Jft;fc#£ 
(fll&tf. 23kb^b20kb) ODNAItfffr*. WAIl 77-^9^-553^(5 

Glfc^-f 7*7 U— ^6©C RDBsRJBfi^ro^ a— x>7) 
7 — ^ • /vf 7*>J ^'-f ir - -> 3 >f* (Science, 196, 180 (1977)) CR 
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ffifct'fc^DftjrfS K?iJfc£tt, 0>J*.tf. ABI PRISM Dye Term 

inator Cycle Sequencing Ready Reaction Kit (Perkin ElmertfcS!) iSck^'ABI 
373A DNA Sequencer (Applied B i osys lems^hSI) Sr/fiUTfTtrflffS. 
5 ^e.nfcDNA«ffittt, PCRte3i£Tl8*BSnT. ^n-— >^$nt#s. 

fiTfg^SltSfc&lZflH^ftS^^— DNA<h LTfi. iIW&?t±f»±&rtT 

9 — . nx= H^^^-z^if^lf ins. £7c. £0>rflTi!'&f-32 
{^fijnfBgtI^$nAc7'0^: — ^— (UcUYSyP^: — ^ — . t rp^'P ^B— £ 

15 — . iTcZfa^—-^—^ tac^'a^:— $ — . lpp^p^E— ^— . tufByp^— ^ — , 
recA^'P^E-^-, pLt/p^E:— ^— qe) , x>/\>-+f-g5?iJ^t7)mi]iEPS J f ^tL 
US. CBJ^.«. PUCNT (W094/03613) 9M)<ft&\zmi**>tltoZ>. K 
pUCNTJi, lacyp^E— ^ — (DTSSttZ., Ndel, EcoRISIMilf Off AStHi*^ LTD 

20 
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•7 A (Bacillus megaterium) fi3fc<D40lo — 7.1$l7k3§§3^ (WT, GDHtIS 
7"77.S FpGDA2(J. Biol. Chem. , (1989) , 264, 6381) H. Bacillus megalerium 

lljf AT Skillet C RDP^®{s^tGDHjl{5^(73M^Ojtf5^-^^-r 
(^»$E^) 

15 m±mm&tLxit, sbik pe, hums. mwfflmrjiZtfmmzn 

(competenl) ft^lI^nfcfgMftS^fl&Ay^TN 5 H t^rg^-rsi*! &£2 

20 -rs^te^t-^tf etl^. 

JgKG«JSfflfl&*OGDHS1t«. 1M h U ^JUSEtSfRfffi (PH8.0) II. SK7*;U 
25 3-7.0. IM, ffimmmVlmttRlSmmZftMl,, 25t:Ti£fi340nm<Z)i&7 1 £KcDtgft] 
£ «"f o C t II cfc D ff t/ J » £ . 

12 



WO 98/35025 



PCT/JP97/03051 



10 n ■=>*!?**>. R3^7;u*;ust**«^, R3(i#j7Lte\ x5=-;us, y' 

nt:;i/S. 7'^;us. *3«fctf-r v7"d e;i/S*tt*T*-5. R3A*7'J— 

*£. mJ62»f?i:LT. 4-3- K7-fe hft&x^M/. 4-tKa + y7th 

»»X^k 2-i7DD-3-^-+VS§^X5 1 ;U < 2-/fJW-t^ViSgSlf;k 4- 
20 7vh7t h&&X^Ufr£fcffl(,>5;ita<-CS3. 

C04-A07-lr HBfKX^-r-;U{±, 0»J*.tf. ^#^iaB6 1 - 1 46 1 9 1 KI2<RO:£?£H 

iOMSisnss. 0i|^.«4-/\D7-feh»ffix^-f-;u«. -yr^y^m^mmt 



o 
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5 iCi^T^I^. S^li?aSl0t:~70'C. pH4~10Tfr-5. SH<£{±&: 

15 GDH&£D^'JUP-*£ffl^£^ri7^lf ens. EfS&miffiH-S 

l~90a*%, E/Ei&fiei0~50'C, pH5~8. KJSErM. 1 ~36ff#fBlT£> S. 

% (WiLtf. gdh) <Dmfc?&m-ft±'<&±®ft\zm-ALtzBnmwkffi£<m<D 

14 
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5 flRtf. 4-70n-3-k r s n*'>B&8EX3 L Jl/0)£fili. PEG-20M Chromosorb WAW 
DMCS 10% 80/i00mesh (->--XjU+K X £3cigL/c#77.# 7 

A (ID3mmX lm) K 1 50t:Ti7 D7 h ^7 7 4 — £?t ^. FIDICJ; 9&ti}-f£ 

(s)-4-AD-3-t h n + ^BSffix^u©^^©^^ yt^mti 5 achi 

10 RALCEL OB (^-f -fc;Mfc¥l3it*St£tt8B) SrflJUfcHPLCKJ; D fr^f**. 

IC. CCDP^^rfiJfflT^ClilCctO, (S)-4-AD-3-t Ko^yiiiXr;^ 

(Dmm&i ic *s u xffl ^ & as x. dna&sfj \z h t 5 m & jafir& <t* n . 

(1) Mo I ecu I ar Cloning 2nd Edition (Cold Spring Harbor Laboratory Press. 
(1989)) 

20 (1 1) Cur ren t Protocols in Molecular Biology (Greene Publishing Associates 
and Wi 1 ey-ln terse i ence ) 

JUTro^JiKSEoT. +-V >-rV y • ^ifJ "Jx (Candida magnoliae) IFO 0 
25 705«tO4-AD7-b r- ftffiX*7-;U£^rWI::)l7C LT (S)-4-A n-3- 1 Kd^-> 
KKxXxJl/S:4fifcT*ffitt*Wr5CRD»3S^SSC*!lft6<Jt¥-t3affiiLfc. 
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TsaoafiK^ t>t£Z>m.tei%mooom\ ^ies! l . 2000ml mm ny^xn iz4oomi 
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2 % 


K2HP04 
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MgS04 • 7H20 


0. 


02% 


7Kil7K 
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(Candida magnoliac) IFO0705CDig#il££5inlT O&aiU 30t:T3H WiSt 

■pfc. i:<0«fc5fCLT. &ffi8e0>Mfl£23Og£»fc. d <Z?iSffifl£I 80g€r360ml CDS 
OmM'J >iM8flr?£ (pH7.0) KiRflBU ;MM^yS^ (Dyno-Mi 1 1 tt 

£0. lmMCDDTT^tflOmMU >KEffitBfflt (pH7.0) HfcrLTStrr Lfc. CinSrPl 
— 3t3iii{£T'^«6¥<SHt:b£:DEAE sephacel (Pharmac i a BiotechSi) # (500m 

SIsJiRL. ^nH^^iS4Mt^^cfc^lCNaCl ; £^}jaLfc. CCO?§l4li^-*:4M<DN 
aCl <h0. ImMODTTSr^tflOoiMU >&$83ffK (pH7.0) TTOftL/cPhenyl sepha 
rose CL-4B (Pharmacia BiotcchS?) * y A (200ml) tC{£LT> I¥ 3* 
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m- a«ffiT*7A*iJfe»Lfc^. lOmMU >8Ll£ffiiBL (pH7.0) £fflt>. NaCI 
(4M^e>0MST) iSittX^U^'J n-JU (0Xri><=>50fc(w/v)$T) CD'JXJ 

< 5 t><2 cn^rlOmMU >MiiW (pH7.0) K*f LT1 ^S^^ff-Q £. 

^OjSfffiSSO. lmMDTT*'&tflOBMU>Ka«flK (pH7.0) T^fc^SHfcLfcM 
ono Q HR 5/5 (Pharmacia Biotech£!FPLC->7.-r A) * 5 A (1ml) Id^L. ift 

n&U *HTO. 2M&{fc± h U tfA. 0. ImM DTT£^tflOmM'J >BEJi«ffi (pH7. 
0) lIT^&^P-iSHkLfcSuperdex 200 HR10/30(Pharmacia BioiechgJ) tl y A (24 

BSSSttroftiJ^t*. S*Wt{±. 200nM'J >ffiiSfftj& (pH7. 0) 4>C:. S«4-^ 
nn7t hg^X3Ml>0. 2mM, *SS#3?tNADPH 0. 32mMv &cfc t£g$lSig??£0. lml £"3 if 
3. 0ml 30"C. 15J-IV5 K^OnmWSfcftKOflS'J^ffli^T S 

(1) f£ffl : NADPH£ffi»*£LT, 4-£ a D7-iz hBfgEX^HClflsffl U t"c# 
HfiS[99%e.e. W±<73 (S)-4-t Fn*->SSffiX3 L Jl,££fifcLfc. 

(2) : «Hc:^rSffi*;u#x;Wt^!fti*SWtUT, 4-^pp7 
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1 



3SK 0. 2 DM 






10 0 




0 




0 


o-- ha^>X7;i'fk H 


0 


m-- h a^\> X7Jl-f t h* 


0 




0 




0 




0 




0 




0 


^>X7;i/ft h* 


0 




0 




0 




1 9 


i7Po7th7^rh H 


0 




0 


2-i7DD7-t hBtgEX3MU 


9 5 


4-^DD7-tr hSFg^^Ml/ 


1 1 


2-2 □□ 7* htt&trfr 


1 1 




3 6 
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(3) SiSpH : «««tLTU >llf iiS^tli h U X-MiW$ffl^TpH 

(4) f^fflMili&g : 20t:~60X;©7££Tlftfs l l<7X Hao7t hfflfKx^ 

(5) Rt^fett : #»3RS:dH7. 0C:feUT40t:T30#ffla&SL;tffc. HPP7 

10 (6) MffJ : ±l2SrtT%iSfflcir. Sc 2 d^-fzggW&fi&JS-r * >*/i«ia*?PJ 

Sr^JOLT, HDDJt hBlFBEXfSH/fcSHfcLTttM-^na-a-fc h'D + 

7KfS-f t>t;i:-3 TP1# * S it . 
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it*® asflpgg (pm) matt (%) 

teWtisi 1 o o 

i7X;U-t^> (quercetin) 0. 0 1 8 4 

0.1 0 

5x7x-;Uk^>K>' 1 8 4 

v£7"^p — (dicoumarol) 0. 1 9 7 

2,4-y-hD7x;-Jl/ 0. 1 8 6 

DTNB 0.0 5 10 0 

3- FB1F& 1 10 0 

N EM l 10 5 

PM S F 1 9 3 

p - CMB 1 8 8 

EDTA 1 9 5 

^^-;Ut: H5v> 1 9 7 

S n C 1 2 1 7 7 

P b C 1 2 1 8 6 

C d C 1 2 1 9 1 

C u S0 4 1 8 5 

C o C 1 2 1 8 9 

Mg C 1 2 1 8 3 

Z n SO, 1 9 7 

Hg C 1 2 0.1 4 9 
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(7) &=Fm 

»*©#^fi(Oj8!l£W:TSK-G3000SW#5A£ffllr>. i&MffliL LTO. 1M Na,SO,, 
0.05% NaN 3 £<atf0. IM'J >&H« (pH7. 0) $76. OOOT*^ 

(8) Wtit£&ffi% : *fl^B^CDP^^igft¥bT^^pH7. 0(73 u >KiaW8SK:*S 
aotf&X^Jl/SfcttWK^JI/i&i&lDU 28 < CT30a-[iiM8<i:-3 LfcSiS'kfl-fit 

10 £fx^. 7k*§4'©»*<08i : £i£i4£. 4-?on7-fehBlP»x5 L n'£»!S£LTiPi] 

(H56#J3 : *SS3FEM©»as*fflt^(S)-4-^DD-3-t Kn^xfiSKExg^KZ) 
15 Sjg) 

ffiSLAc*P.^ B ^WM^50unit> 4-? O o 7il hft^X^l^SOmg, NAD? 1.56 
mg> ^UD-X280mg. £01/3— 7. (^SFSBiaiSl) 60uni t£<a tf lOOmM 

U (PH6.5) 25ml 30"CT24P3raift8 i Lfc. Eft*£7&. 

20 fti£*fi£99Xe.e.£LL<Z>(S)-4-£7 DQ-3-t HD + ->BIIIf ;W<4l«l/T^t. 

(S)-4-^PP-3-t Hn=\Fi>iSKX^;i-07 1 c^Jg<7)?PJJ^te« ±IEfBmOcfc^ 
t^«-BI*7ACHIRALCEL 0B (^*<-fe;Hk^X^S!) HfcHPLClZ «t O ft o 

25 iailST^Cill^Dtf -3 it. 

(S)-4-£Dn-3-h Hn + ->iS^X5 : -;i'Cr)^fi^^'7,^ p-7 H=t 

21 



WO 98/35025 PCT/JP97/03051 



Oftitz. PEG-20M Chroraosorb WAW DMCS 10% 80/lOOmesh (y-liWly 
7st*xS:£3±£{) ^«Lt*'7X*7A (ID 3mmXlm) &m^K 150"CT^7P 



mm) 

%%giLtz*m¥£W<DMm 5 unit, 4-7'P^ET-fe hit &X^;U25mg, NADP 0.16m 
g, i7*Jl/P-X28mg. — T^Ryfrmmm (^SSilUS!) 6unit$:^tyi00mMU 

>Mifr?£ (pH6.5) 2.5ml£. 30X^2411=? fBJffij* L Ac, 

(S)-4-7'nt-3-t Kn + ->BI»i^Mt4riELTHfc. 4--7'n^-3-t Ho + y 
SS^x^^w^Sfi^Jg^^ cD4-i7 PD-3-h Kn=* 1 ->B&8?x 7 c ;u£>J§£<h|5)& 



(I^JE0iJ 5 : *8R^©B*Srfflli/t(S)-4-d7PO-3-t K p^ f^UO 
fflaaLfc*(H«^03BSS5unit. 4-^7 P P Tir h@^^^^;U25mg. NADP 0.16m 

g, ^*;m-y;28mg. ^ibizkssbjss i^mmm) 6unit£-atfioomMu 

>&WiWM (pH6. 5) 2. 5ml 5^U2. 5ml £j£.flQU 30*CTZ4P5natRj*L/i. 

JR$58XT?(S)-4-£ P P-3-t Ko + vgg&/7 c ;l/#£/&LT^fc. 4- 
^pp-3-t Hn^->ffiK>*5 L JUfl)Sfi«Sli6*iJ2 ©4-^ nn-3-t H p*->B§I£ 

x^kd^^ t mmz'u r> tz. 
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»8Jlx/t*JR»W©B*IO0unil. NADP l.56ng, ^;Un-X4. 5g. 9' )\>Z1 — X 
KfcM&M (?cffffiUg£f) 250uniL NaCl 0. 24g£-a"tn00mMU >g£HffT?{£ (pH6. 
5) 50mI(Z4-^ DD7t HKglfM 8g£ 1 BfMfcO. 23gO^ItTiI*?t&t!t^Sn 

)R^91%T100%e.e. (75(S)-4-^DD-3-h F n + ->||gSx^;U^fig LTl^fc. 

mz'nr>tz. 



( Sftfi # D N A 7 -f ^ 7 1 J — CO f£ Si ) 

>xV • U x (Candida magnol iac) IFO 0705C£ig#®-f$:7^ £>. II 

ereford (Cel I. 18, 1261 (1979)) KfEifceD^tetcfiEo T&fi^DNA^tfiffi Lit. 
f#e>ttfc&ft#DNA£Sau3AITffl5#*8fl:U C10)iKHM&<7D5^23kbri> £20kb©* 
15 #$CODNAK)tSEMBL37r — (St ratagene?±S!) CDBamHI tHHilCtfA 

L)t. tl^ntIM7 7-y^^^-^, Gigapack 11 Gold (Siraugenett 
33) SfflWOh'hDAyir-y^^fci, cn^±iiIM,N ; M415II!S^^i± 



CC07 = y^SB^'J^fetlz. EtT©E?iJ£WT4DNA:/n--7£'Sfi&Lfc. 



10 
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7*0 — 7*1 : 5* -GCNCAYACNAARAAYGA-3' (EJiJ*-^ : 3) 
T'p — 7*2: 5" -AAYGTNGARTAYCCNGC-3* (SB^Jli^- : 4) 
7 - 0-7*3: 5' -CTRGTYCTRCTRCTRTT-3' (gE?y## : 5) 

7'D-7*1. 2*5«fcO*3£. Megalabel (SSjfi^SC^a'fi) &ffl^T"PT« 

(Sfi-ft#DNA 9 -f 7* 7 U - b C75 C R D P^itfi^O 7 D — ~ > 7') 
f£ Si L fc % ft #DN A ? < 7' 7 »J - * . 32 P « g& L it i&DN' A 7' D - 7 * ffl ^ T . 
7-^-/7 • /\-r7*'J y-f -if— (Science, 196, 180 (1977)) (C=kD> C 
RDP^iHg^*-*:^^ 7 — y©^7- 7IC^^T7>7 U — — >i^*1 t fo7t. -"£■ 

^ bl#/t£l&;*L7 7 - vDNAfcEcoRI 45 itfHindl I IT?— S?fi<b U f*r b tlfcDNA* 
■y-if>te (J. Mol. Biol., 98, 53 (1975)) tzj; OMtfrL/io ^BiB*. EcoRl 
43«ktmindl 1 1 £ «fc 5 - mffl{t-C* • 3kb<DtmtW^±aBW-&^DNA7'P 

— 7'>/W 7'U XUt. -""rdl?, CICD^I. 3kbCODNAI^M-€:7°7XS HpUCl 9 
(SSai^^tt^) ©EcoRI -Hindi lI^{4l^#AL-/cm^A7^7>S HpUC-HE 

£-»!£U CRD§f^&{g^&^tl&ft#DN^7D->chLTiIiRUfc. CCD7' 

77; F£pUC-HE<ht*rf£Lfc<, 

frfc&ilDNAft"' Jt-^pUCI 907 JU^ 1 7 □ — ~ >7*1M b KlffiA LfcM&x. 7*7 7. 2. 
^.SSfi^'J^^fr*:. ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction 
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Kit (Perkin ElmerttS) &J;I>*ABI 373A DN'A Sequencer (Applied Biosystems 
l.3kbODNAI|lfM-©±SLSiBy>J£^Lfc. -5-OJfiS6e?ll*E 1 fc^T. Sfc. z. 

JLiBSftfc (EI 1 4>©7 = 7 BSEyiJOTSaffltfiO . SSrtfSW* 
(HffiM8 : CRDS¥£»£ : ?£<£triia&*.:/73.£ HOfPS) 

e^ro&M&n H>BB»{3NdeI8B{a:S:^iPLfcN5|5a!DXA7'^-f CRDiS 

20 

N*MfflllODNA^7-f ■7— 

5' -TAGTCGTTAACCATATGGCTAAGAACTTCTCCAAC-3' (Eyj*# : 6 ) 
C5fcii{li]<7}DNA7'5-l' 

5' -TCTGAGTTAACGAATTCTTAGGGAAGCGTGTAGCCACCGT-3* (E^'J#^ : 7 ) 
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lii:LTPCRICckO-*iIDNA&-g-fi£L/z. »£ttfcDNAlW)t£Ndel£J;tfEcoRI-e' 
iWfcU -7*77.$ HpUCNT (W094/03613) CDlacyo^r-^-WT^WNdel. EcoR 



(»#J9 : CRDmmmfcT&£ZSGDHfeteT<Dm%&mt%lZ<ama.&?l7° 

77 7* KpGDA2(J. Biol. Chem. . (1 989) , 264, 6381) ^EcoRI&i^'Ps t IT~S 
#HbU Bacillus megaterium&5fccDGDHjti5 J f £*atf;ftO. 9kbWDNAgffH-^^ 
10 BiLfc. KpSL301 (Invi trogenttSi) CDEcoRI -Ps t 

KJfALfcaa*.^** KpSLC*«SILfc. $b(Z, pSLG^EcoRI&^U-'XhoI 
T— JIvPHfc L. Bacillus megaieriumd&&CDGDHSf5^£^t^-J0. 9kbCDDNAKfr 
>t- £ J&Si L . d ODNASff it $ USSW 8 t, > T$$S L fcpNT S 1 © Ec oR I - S a 1 1 gj5 

it (cRDa&FOTssicsqrrs) icJfAifciiAy?^ = kpntsig&^c, 

15 pN ; TSlGCD^g!fei3 c fcm^ii^(112(C^f . 



KpNTSlG*ffilvT:*:J!§ffiHB101 (^fiig^^asa) *JglgSt. &*75*Sffl 
20 &X.*JIlffiHB101 (pNTSD^ctl/HBlOl (pNTSlG) &f#fc. Z. O LT# b Jg«*c 
&{£T£&7C)j§MHB101 (pNTSl)fc,fctfHB101 (pNTSlGHi, ■£-*l-t*tt. §rE#-^FER 
M BP-5834i5ctL^FERM BP-5835i:LT, 9 ^ (1997^) 2fi24 BttttT. 
B^H3^»0<te'rtT3£lT@ 1#3§ (MS^3 0 5) 3SiSS3g£l5£«ffi 

25 ^JEFll 9 <h[S]^(Z7*7X5 HpGDA2(J. Biol. Chen. . (1989). 264. 6381) 

^EcoRl fcJzyPslIT— S^ftLT^bn^. Bacillus mega t er i um&5£CD G D H 
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«{5^£'&tr£j0.9kb<DDNAWr>V<&, 7"^Sh*pSTV28 {^MM^^itW COEc 
oRI-Pstlffl&lZifALT. tfift*.7*5* 5 KpSTVG£««LJt. ClcDpSTVGIr, 

il, ±J31KHB101 (pNTSl, pSTVG)*f*fc. 



(*^A*M<BCRD»S!Sfgt± 

*i£0!ll OTt#/cffim^-^:IIffiHB101(pNTSl)^50/xg/ml(D7>f-> l J >£#tf 
2XYTigil!iT-tg«U lOOmM'J >K*g8ri£ (pH6. 5) KSiSU fgH&tik 

10 0&*ffl^*fitii?i££t#fc. £0«fflfl&tettJtt©CRD»£gtt£&T<B<k5 

KifflJELfc. CRD»*f§tt©iRiJ£tt. lOOmM'J >Ka«aS (pH6. 5) SM4- 

# W (3 1 w mo 1 CD N ADPH * N ADP tc & fcf * & 35 S '14 £ 1 u n i 1 £ £ *£ L . d <D & \Z ?! 
15 £Lfc&fflJISffiffiilS^©CRD»*gtt£it?§tt£LT«U ^i?^-77XS 

f-f^'^^yiji (Candida magnoliae) IFO 0705O£Ufflf&fi&;iii?£ p f :i GQ C R D 
(pNTSl)TH. ^^-75X5 F0*<7)fB«l£&tt:-C*5:*;!IBffiHBlOl (pUCNT) 
(Candida magnoliae) IFO 0705titecLT*58.5fSOfStt7J^#€>nfc. 
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3 





CRDtbfgtt (U/mg) 


HB 1 0 1 (pUCNT) 
HB101 (pNTSl) 
Candida magnoliae IFO 0705 


<0. 0 1 
16. 0 
1 . 8 9 



?V'JX (Candida magnol iac) IFO 0705OgUSIJiStefcB}?£7S> <i*l£i Lfz C R D§# 

(HS££U 2 : agi>L^ffllM^43ftSCRDB3(5*3«kUfGDH©|^B55!^) 
^SS#J 1 0 T?#fc$a&x.:*:IISMHB101 (pNTSIG)45«k^J»BHB101 (pNTSl, pSTV 
G>£, ^JE«1 1 t^«tZ«aSLT?#^n4«saBfl&*aaiii£G)GDHStt$. «T 
0^-5(3i?JISLf-o GDHStt«)ffl!l^«IMh'J^ffiKI8Wfffi (pH8. 0) g« 
^;H3-X0. 1M, ffl»aSNADP2mMR^»3(5SSSjDL. 25"CT-iffifi340nm©Kft£a> 
itiDSraSSfa^ tick Off ofc. ^OKrt?*#t*3^T, l^MfCl tt mo 1 GONAD 
P£NADPHta7ETS»*}S1t*lunitt^fiL/t. CRDB*St4lZ^)U 

#*fc«fctfGDH»*Stt£J£i£tt£:LT&U ^MHBlOl (pNTSl) . HBI01 (pN ! 
TS1. pSTVG)i3iZ>"^^^-(7)^c75^M$Em{*HB101(pUCKT) tfcfcfcj Lfc*§**3i 
4\Z^k-f, ^CfliMHB 1 0 1 (pNTS 1 G) 43 cfc LKHB 1 0 1 (pNTS 1 , pSTVOTtt. ^^^-7"^ 
X$ K<7)^.a)JBKiESS«!:T**^flgMHBI0!(pL ! CNT)<!itt:KLX. ?ibMCRD 
»?RiS «fc G D H fgtt <Dig iQ»« ji b ttfc . 
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CRDJfcgtt (U/mg) 


GDHJtJStt (U/mg) 


HB101 (pUCN'T) 


<0.01 


<0.01 


HB101 (pNTSI) 


16.0 


<0.01 


HB101 (pNTSlG) 


8.03 


62. 6 


HBlOKpNTSl. pSTYG) 


13. 5 


1.6 



5 



10 



15 



20 



mmmi OT?#fcm&A.:*:JilMHB101(pNTSl)£, SOOmlMP^XP+TisS 
®bfcl00ml(D2XYTi&«!i(C^SL, 37t;Tl 3P#Pe t ]M<i O J§* Lfc. ?#b*UtJS4t 
fflE50mllZGDH (^ifSHSfcfcit^ttSf) 12501L ^JUn — X5. 5g. NADP1. 6mg£j£ 
Job, 5M07KK{b^-hU9A7KjS?g-epH6.5lCieS3LOO3Ot:TJt^L/j:^6. 4 
DD7t hS^S!X5 i ;U : &15^-r^^{;250ragTog?.Jnb7Co ^Oj;?l:tT, 

TlOOXe. e. CO (S) -4-£ pp-3-fc K n + v-gSKX^jU^^^LT^/c. 

4-d7PD-3-t HP + ^gg^X^JKD^a^^'T,^ D7 4— IC«fc9fT 

PEG-20M Chromosorb WAW DMCS 1056 80/100mesh ( 'J— x;i/+M X >7.£fcit 
5^tfc**77*7A (lD3mmx lm) 15(TCT£ h 275:7 

(S)-4-? D P-3-t H n + vKKX^UO^ItiEJSOiRIStt^^St* 7 ACHI 
RALCEL OB (^-f -t JMk^I^SC^ttS!) SrE^fcHPLClCfc Afro fc. 
t ItA^+t- >/-f V 7'P/W — JU=9/1 ©g'&JgjaE^ffl l>, #»]*§<75S!3mo. 8ml 
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HS£#ll OT»JfcffltfcA.7<IB»HB10l[pNTS!G]£, 500ml^«P 7 y X □ *f»T-« 
BLfcl00ml©2XYT*fl!itSsaL, 37^7:1 3P$|SHi £ oig^Lfz. ?#btl7ct&* 
mSOmUZtfJln — X5.5g, NADP3. 2mgSaSl0L/. 5M©7KKft:^ h U 7 A7KMTp 
H6.5(;ffliaL^30t;T^#Lte7^b4-^DD7-t hB*KX?-;U&15#MSK:25 
Omg-f OiiJDLfco HOJ^tLT. £-ff5gCD4-i7 a a 7±L h§£i£x^U£?&flO 

'&t6ilii%>}<DttVx&VT-?fzhZ?>. iR^92%T100Xe. e. CD (S) -4-£ a D-3- 1 h*a^ 
->fi&&x^;u#£fi)SLTHfc. 

4-i7nn-3-t Ka^^K^X5 i ;ucD^fi*3 = tU.'^cT)7 I e^l€«OS']^fi. HJ5S 

#J 1 3 tmmz'n^tz. 



2 an7± hKBp:^Ujl>6<Z)(S)-4-£nD-3-fc: Kn^viSKx^KD^fifc) 



I^StfU 0 Tl#fciffl.&*.;*;J!IffiHBI01 (pNTSlG) 500ml □ 7 ^ X Z3 'T'TisE 

fS40mllZ. if)]/ 3— 2g. NADP2. 5mg£j&JnU 5MCD7KiE{t^- h U 7 A7K?Sft£ 
TpII6.5JCMSLOO30t;T8H*b*:*«e»» 4-^D7t h§^X?;i/£^#j 

s^sftBsx^uTttaiL.asffiTTiSjK^a^L. m.mfy*is*)t> j T)\> 

*7i?D7 K^77^— t«t OISSHLT. 15. 6gtf) (S) -4-^7 □ P-3- 1 K □ 
^^iSSX^JPSr^fc. CCO (S) -4-^7DD-3-t h'O^^gg^X^JUCDTt^^ 
SS:HPLCffil;j;0 7^tfTbfei:C5. lOOXc. e. Tfeofc. 1 H-NMR (CDC 1 3) 5 (pp 
n) : 1. 33C3H. t). 2.65(2H.d), 3.3KIH, d) . 3.60C2H. d). 4.2(3H,m) ;*7A: 



30 



# 



# 



WO 98/35025 



PCT/JP97/03051 



y-f -fcJUfc^IllK&St. Chiralcel OB (0. 46 X 25cm) ; ft^AiS® : 0 *C : i££f 
ifc: n-^//2-7'n/V-^=9/l ; fitil : 0.8ml/#- : : 215n 

jR-.mm^m: (s) #-i9.2$j\ (r) #-i7.o#. 

OTt#fc£I&A;*:MHB]0l (PNTS1G)£, 500mlMD 7 7 7. n tt'S 
®Lfel00ml<75'2XYTiSH!!HMaL. 3 7 T: T 1 3 fM^flSt'Si&SL. 7c. f#£>n;tiS« 

O c CT}t^L7i^b, Hnnjt hMx?;U£SB#,ft 2 g (DiI,gT*£St8. lg 
(S) -4-£nn-3-fc Kn*->i&gEX^Jl^«£j5)tLT^2fc. 

^otyt hB^^X5 L JW^t.tD(S)-4--7*P ; E-3-t Ka^^BSEX^JUO^fiX) 

IfcSSOTl OT?&ifcf&ifc*.*JKffiHB101 (pNTSlG)&. 500ml ig® □ y 5 7„ □ "f Ti$ 
BLJfcl00Bl©2XYT#Jffi£»ffiL. 37 , CT13I^IBIfi<J:-5ft*bfc. &<=>ftfci&SI 
^50ml{Z. i7*JlO — >U.3g. NADP3.2mg<£jpfl]U 4-7*a : r 7-fe F^tlfJH 
g£$UJ0tT, 5MCD7jcgHk± h U £A#&ffiTpH6.5KSHELo^30t:T-8£#L 
1 SmfflKfcLtz. KJ£?{£&^&X^;l/T&ffiUMETTj£$£ 

g© (S) -4-7'n ; t-3-t Fo±->i5S£x^& y #/r„ (S) -4-7'ot-3- 

t Fn*is$mJL^)[s(D9t¥1&&vUT<D&?\Zftffilsfztz\?>, lOOSe.e.Tfe 
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1H-NMRCCDCI3) 6 (ppm) : 1.38(3H. t), 2.75(2H,m). 3,28(IH.brK 3.51 (2H.m). 4. 
18(3H.qK 4.25(lH,m) ;#^A: -t;Wt:^X^±S. Chiralcel 01(0.46X2 
ocm) ; #7A?S;g : 2 5 *C ; m%&& : n -^\*+f->/ 2 - 7 - D/V -JU= 9 / 

1 ; : 0. 8ml/# ; fcffi : 254nm : SffiPSM : (S) 4*-24.2«\ (R) #-2 
5 7.8#. 

(*SE0«1 8 : C RDP^*5 = k^GDHS:|llPf%^$-&7 t ca^^^fliMlC=t^4- 
3— l>BSxf;^5 0(s)-4-3- K-3-t H o + xg§8£x 5^1- 
HJS#U OTt§fc*§.ft*.*JfflBHB10l (pNTSlG)£, 500mlMD 7 =y 7s n +Ti 
10 ffiLfcl00mlcO2XYrafl!!ll8MIL. 37rT13Pf Kfit 5«5£L;t. ffbflfeiSft 
^50ml(Z, — 7.0. 5g. NADP3. 2mg£SsflOL. 4-3— hH&X^JUO. 5 

£S*U ffllBI«|*i/U*yj|/*7ix^O-7 h^5 7^— lZ«tO»8!!LT. 900m 
15 gCO (S) -4-3 - H-3-t Hn + yRSxfMflt. Z.(0 (S) -4-3- K-3- 
t KD^v-ISgix^jl/Oit^liEKSr^TOi'pl-^ffrUfct^^. 91.6Se.e.T 

20 !Cj;»3iR>J^TSCttC«J:Otfofc. NMRCCDC13) <5 (ppm) : 1. 28(3H, i), 2.65(2H, 
d). 3.3I(3H,n), 4. 00 (1H. m) . 4. 20(2H, q) ; tl y A : ±)Ut^T.mitm> Ch 
iralpak AS(0. 46X25cm) ; £5A?£K : 25t; i$8gi£ : n -^t^/x^ / 
-;U=95/5;M: 1 ml/ft- ; : 254nm ; fetlWpl : (S) #-19.6fl\ 
(R) <*-21.3#. 
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^iSStfiJl OTt#Jtffl»**l»MHB101(pNTSIG)£:. SOOml^SD^^XZl+T^c 
»Lfcl00mlO2XYTJftflilK:}SaL. 37"C-C13B*PIS4: e»«SLAc. tlbtlfcii 
8fc50nHw. ^JUD— 7.7.2g, NADP3. 2ngSfRiDL. 4-£ DnT-fe hSSE^JM 
gSriSiDLT, 5M©7KBMfc± h »J ^ A*iSffl[T?pH6. 5{C|II1SL0030 , CTJ£#L 
2 4B*ME£Lfc. ELffik. SJfc^it&x^UTttffi U MJ±TTig& 
fflfig<ftiSr->'J*y;U* 5A£ □ -lick DIS^LT. 3.85 

g<7} (S) -4-i7 □ d-3- t HD^->iil^f;PSftfc. 3:cD (S) -4-£cm-3- 
t Hn*->KK^^;KO^HfiffiS«TOJ:5^»«fL7td:^^. lOOXe.e.TS 

1H-NMR(CDC13) 5 (ppm) : 2.65C2H, m) . 3.20(lH,br). 3. 63(2H,m). 3.73(3H,s), 4. 
28(lH.m) ; : V^^Mt^^LWtiM. Chiralcel OJ (0. 46 X 25 cm) ; 

iSjg : 2 5 e C ; feWfa : n-^\^y/ 2 - 7p AV — ;U= 8 / 2 ; fiEM : lml 
; &tti : 254nm ; igtbJBf W : <S)#-19.2#\ (R) «c — 22. 

(^SSW2 0 : CRDB¥^^5J:;>"GDH*:|WIB#^^$-&rca^^.^:llBt;=fc?>4- 
7 H 7ir hRfilf^^ €. <D (S) -4-7 v K-3- 1 H n * ->&&X^ JK&^fifc) 
*J60Jl OTfcfcifi&A*JiBMHBl()l(pNTSlG)£. 500nlgJgP 7 □ *Tfflc 

ai u 1 oodi 02 x YTJSttfetzfiia u . 37t:Ti3iifras<i:5J§*Lfc. »e>nfcs« 

?^50(nl(; ; 5010 — 7.3. lg. NADP3. 2mg&asiJDU 4-7 :>* K7"fe HRSSlfJl' 2 
gSrgsJBLT. 5M0>rt&{fc-*- h U 9 A*&ifltTpH6. 5Jl8flSL00 3(rc-??fiiH$ L 

£S5sU aWS*a&->U*y;^7A^D^h^77-<'-lc«tO*SB!LT, l.6g 
<0 (S) -4-7 v F-3-fc HD^vBISx^l/S^fc. £<Z) (S) -4-7->'H-3-t 
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Ho^ri/KKx^JUC^ttg^HPLCte^iO^tffLfctCia, 90.0Xe.e. 
T&o/t. 1 H-NMR <CDC 1 3) S (ppm) : 1. 25 C3H, t). 2.55(2H,dh 3. 30-3. 35 (3H. mh 
4.20(3H,m) ; ts^U : ^-f -kWfc^lSittJKi. Chiralcel OB (0. 46 X 25cm) ; *7 
Affl£ : 2 5t; i§8ti£ : n -^\*+r>/ 2 - 7*0/^ / -;U= 9 / 1 ; : 1 
5 ml/33" ; : 254nm ; SffiftM : (S) #-16. 2#\ <R) #-19. 6#. 

mmm2 1 : CRDB**Jj:^GDH*|BII^»3K$-fffcfflgi>L^:lfflatC«fc<54- 
t HD*->7"fe hK^X^;U^bCO(S)-3,4-> ; h h* n4-->§S§£x^;KD-&/&) 
Hfi$#U OT't#fc,m^A^:IIMHB101 (pNTSlG)S, 500ml Sign 7 7 7s 3 ^Tifilc 
10 ®LfclO0ralC752xYT^il!<(zML. 37t;T13Bf ffliI£?Jg*Lfc. ?#€>ntJ§* 
f^SOmnc, :7';iO — 7J.4g. NADP3. 2mg£8sJJDL. 4-k KD^yJt higlf 

HiLftatS 1 8P*MKfSL7t. JK*Sfffi*BlPlgX?;UTfflai U MEETT 

15 3.2g<7) (S) -3,4-vt Kn^vHgEX^Jl/^ftfc. rcD (S) -3,4-ytFD + 

4-y7;-3-t Ka^ggggX^MbtU in^fUyySSTT, lfi<b^> 4 / 

20 K J; 9 fToifc. I H-NMR (CDC 13) 5 (ppm) : 1. 30 (3H, t). 2.55(2H,m). 3.18 

(lH.br). 3.55(lH,d). 3.68(lH,d). 4.15(lH,s), 4. 20 (2H, q) ; t> 5 A : ¥1 -fe 
Mfc^lSttK, Chiralpak AS (0. 46 X 25cm) ; *7Ai£S : 2 5*C ; &ftgfl£ : n 
-'\+-y->/X^y-jU=95/ 5 : SKM : I ml/# : ^ffi : 254nm : jgJliPfM : 
(S) #-19.6#. (R) #-21. 3#. 
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(HJS0IJ2 2 : CRDB3R*«tOCGDHi£|B|P#fg^$-a , feja«A.^l»KlZ«kS2- 

O"C»3tffljft^.^cJllSHB101(pNTSlG)S. 500ml§fiD 7 57. =1 ef>T« 
SLfcl00»IO2XYT»«j^asaL» 37'CT13B#Wiit^iSf«L/t. t#fcftfcJS3l 
^50ml(C, 7*;lO — 7.7. 5g. NADP3. 2mg£ W U 2-*^;U-3-:t+ 7B£§£X^JU 

4 g£8sJDLT, 5M©zKffi{t^" h , J^A*jSfflETpH6.5HMBELo , 030 , CTaW i 
L£c#b 1 8t$mRfclslZ. JEfS8S«:rax^;UTi£fflU«I£TTiS 

5gco3-t Kn^->-2-^;u§g&x?-;u£:^7c. il©3-k Ko*->-2-*^;ussi£ 

->* * ^7. -> H *T -> 7 >-ft^ h'J^A ilSTSfP^ ir 4 £ «h tl 
«fc 04-^77 -3- 1 Kn^>MX3MU£:U ^tl^f'J y>MTT, J£{t^ 
> '/-f ;U C =k D ^ItgXX xJl'tL, £ CD CD (D%^mS. ?:HPLCii!:j;0 
?PJJ^T^^tl;J:Dtf o/c. 1 H-NMR (CDC 1 3) <5 (ppm) :1.17(3H, 0. 1.22(2H,0. 
1.28C3H, 0. 2.46(lH,m). 2. 82ClH.br), 3.90(lH,m). 4. 18(2H.q). 



nD-3-^+V@t^X5 1 ;K753l7Cl3 e t ; 52-i7 DD-3-t F □ ^ ^Sg^X^JUCD^ 
I*) 

&Ni0!ll OT»&iiaft*JdlIKHB101 (pNTSIG)£. 500mlg«n 7 57. 3 ^"CiS 
SL/t 100ml <DZXYTJ§H!lCML. 37t:TI3BSHSi:-5«*Lfc. f#e>ftjti§?l 
fSSOmllC, — 7.6. 5g. NADP3. 2mg£gSJn U 2-{7 U D-3-^ VB^IsX^ML- 

4 gSjSsitlLT, 5M®7KK^h U 0 A7Ki§?£TpH6. 5CIMS tOO30r TtSi^ 
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8gtf)2-£ DD-3-t HD^->BSSEX?-;i/S»fc. 1 H-XMR (CDC 1 3) 5 (ppn) : 1.35(6H. 
m), 2. 55dH.br), 4. 15(lH.d), 4. 25 (1H. n) , 4.30(2H,q),> 



10 »»*3J:^GDH*|SlRpfca53feH-rSlig^$^TSJBKIb«i#:€: ! b»5Cl t**oI 
^tlbOfl^Klim^Srfflt^CliiUct 0. 1-AD7t Fftfil^f;^.!:©* 

jU* - Mk&qair- <b <D (s) -4-/M3-3- fc h* n=£ ->§§§£x7,^;i/& £' O^itte 7 



3|Jtt £ ftft £ t T^ffl te (S) -4-A P -3 
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sum 

mmn 1 

l2?iJcDfi£ : 283 
m.MCDm : 7 = JW. 

Met Ala Lys Asn Phe Ser Asn Val Glu Tyr Pro Ala Pro Pro Pro Ala 

'5 10 15 

His Thr Lys Asn Glu Ser Leu Gin Val Leu Asp Leu Phe Lys Leu Asn 

20 25 30 

Gly Lys Val Ala Ser He Thr Gly Ser Ser Ser Gly lie Gly Tyr Ala 

35 40 45 

Leu Ala Glu Ala Phe Ala Gin Val Gly Ala Asp Val Ala lie Trp Tyr 

50 55 60 

Asn Ser His Asp Ala Thr Gly Lys Ala Glu Ala Leu Ala Lys Lys Tyr 
65 70 75 80 

Gly Val Lys Val Lys Ala Tyr Lys Ala Asn Val Ser Ser Ser Asp Ala 

85 90 95 

Val Lys Gin Thr He Glu Gin Gin lie Lys Asp Phe Gly His Leu Asp 

100 105 110 

lie Val Val Ala Asn Ala Gly He Pro Trp Thr Lys Gly Ala Tyr He 

115 120 125 

Asp Gin Asp Asp Asp Lys His Phe Asp Gin Val Val Asp Val Asp Leu 

130 135 140 

Lys Gly Val Gly Tyr Val Ala Lys His Ala Gly Arg His Phe Arg Glu 
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145 150 155 150 

Arg Phe Glu Lys Glu Gly Lys Lys Gly Ala Leu Val Phe Thr Ala Ser 

165 170 175 

Met Ser Gly His He Val Asn Val Pro Gin Phe Gin Ala Thr Tyr Asn 

180 185 190 

Ala Ala Lys Ala Gly Val Arg His Phe Ala Lys Ser Leu Ala Val Glu 

195 200 205 

Phe Ala Pro Phe Ala Arg Val Asn Scr Val Ser Pro Gly Tyr He Asn 

210 215 220 

Thr Glu He Ser Asp Phe Val Pro Gin Glu Thr Gin Asn Lys Trp Trp 
225 230 235 240 

Ser Leu Val Pro Leu Gly Arg Gly Gly Glu Thr Aia Glu Leu Val Gly 

245 250 255 

Ala Tyr Leu Phe Leu Ala Ser Asp Ala Gly Ser Tyr Ala Thr Gly Thr 

260 265 270 

Asp He He Val Asp Gly Gly Tyr Thr Leu Pro 
275 280 



SWOfiS : 852 

h#dv- : mm 

ATGGCTAAGA ACTTCTCCAA CGTCGAGTAC CCCGCCCCGC CTCCGGCCCA CACCAAGAAC 60 
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GAGTCGCTGC AGGTCCTTGA CCTGTTCAAG 
TCGTCCAGCG GTATTGGCTA CGCTCTGGCT 
GCCATCTGGT ACAACAGCCA CGACGCTACT 
GGCGTCAAGG TCAACGCCTA CAAGGCGAAC 

5 ATCGAGCAGC AGATCAAGGA CTTCGGCCAC 
CCCTGGACGA AGGGTGCCTA CATCGACCAG 
GACGTCGATC TGAAGGGTGT TGGATACGTC 
CGCTTCGAGA AGGAGGGCAA GAAGGGCGCC 
ATTGTGAACG TGCCCCAGTT CCAGGCCACG 

10 TTCGCGAAGT CGCTGGCCGT CGAGTTCGCG 
GGCTACATCA ACACGGAGAT CTCGGACTTC 
TCGCTCGTGC CCCTTGGCCG CGGCGGAGAG 
CTTGCATCTG ACGCCGGCTC GTACGCCACT 
ACGCTTCCCT AA 

15 

le^'js^ 3 

B2^JCQS2 : 17 

Eyyros! : Wk 

20 h#D->*- : mm 

: 

GCNCAYACNA ARAAYGA 
KJU<7>fi3 : 17 



CTGAATGGCA AGGTTGCCAG CATCACTGGC 120 

GAGGCCTTCG CGCAGGTCGG CGCTGACGTC 180 

GGCAAGCCTG AGGCCCTCGC CAAGAAGTAC 240 

GTGAGCAGCT CTGACGCCGT GAACCAGACG 300 

CTCGACATTG TCGTGGCGAA CGCCGGCATT 360 

GACGACGACA AGCACTTCGA CCAGGTCGTT 420 

GCGAACCACG CTGGCCGTCA CTTCCGCGAG 480 

CTTGTGTTCA CGGCCTCCAT GTCTGGCCAC 540 

TACAACGCGG CCAAGGCTGG CGTGCGCCAC 600 

CCGTTCGCGC GCGTGAACTC TGTGTCGCCC 660 

GTGCCCCAGG AGACGCAGAA CAAGTGGTGG 720 

ACGGCCGAGC TCGTTCGCGC CTACCTGTTC 780 

GGTACGGACA TCATTCTTGA CGGTGGCTAC 840 

852 
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8 ©ft : 

h # a is- : 

MPHDmm : -&J&DNA 
5 : 

AAYGTN'GART AYCCNGC 
E^iJCDS^ : 17 



io nmcom : mm. 

II ©ft : — *jH 
htf □:>*- : ig&tt 

E^'JOSUM : □'/jJcDNA 
IHJiJ : 

15 CTRGTYCTRC TRCTRTT 

ffifllS* 6 

K?iJCD5£ : 35 

E^iJOS! : 
20 II ©ft : — 

iH^JOaffl : "a^JcDNA 
12 ?U : 

TAGTCG1TAA CCATATGGCT AAGAACTTCT CCAAC 



25 



E?'JS^ 7 
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i5?iJG0fiS : 40 

iH^jcDii •. mm 

h^to-^- : Elm* 
iB^J^a^l : cjfiKDNA 
IH^'J : 

TCTGAGTTAA CGAATTCTTA GGGAAGCGTG TAGCCACCGT 4 
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1. VAT<D (1) (4) ©Sffc:^«ttK&W"r5*;U7}?-;uii7c»* : 

( 1 > ftUfl : 

5 NALPH#rlig$S<h LT, 4-* n D 7-fe hBPSEX^JUlfpffl U (S)-4-£ □ P-3- 

(2) Sf?4#Stt : 

4-* DD7t h-P^x^;K;^LT3^^?S'tt^7KL. 7-fe hH^x^UKHiH 

10 (3) MSpH : pH5.5~6. 5. :fc«fctf 

(4) tefflSjBfflK : 5(TC~55t:. 

2. £b i-. HT« (5) (7) vmt^mm*^z>m^i\ziim.<D 

15 (5) : PH7.0T30^K$fliiUfct#(3^40t:^TSST-S-5>. 

(6) ffiLSjffiJ : ^XJUz^XzJ; Olf^fe, isj;tf 

(7) fl-^S : y;U7^j§^tfr(;feOT^76, 000. SDS# 'J 7 2 U 5 Fm*U* 
©J##f (l*5^T,f<]32, 000. 

25 

4. ffiffi»*a«, **>5*-f (Candida) JKfcJRTaf»±&ri*6»e>*ifcS$3& 
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5. UflffiHS***. +t>T^^-7^;'JI (Candida magnoliae) ji*5f*£tt 

IfjRiS 1 ~3 <D\>>~?nfr\ZtRWL<D»m. 

5 

6. h!}35B*A«, +t/f^'7^/ijl IFO 07057&»Sf#e>n;fcifJRT&*, 
If j£*g 1 ~ 3 ftj^KKJKOfil*. 

7 . w*rg i ~ e (D^-ftifrizmmtDmm&^i— ktsdn a. 

10 

8. lffl8EDNAA<Ey>J^©E5lJ§^2<7)5l£ Kie?iJ£^T£ . fll^JS 7 tz 
IBScCDD N A. 

9. WaRI17 KfctJ8l;I2ltODNA^*t -5 7*7 7x5 K. 

15 

10. M27"77.5 HTSWSITtfeS, IS*IS9IZfe«!c0 7 1 7 7vS h*. 

1 1. Sh3?IS9 $tH 1 0 (CieiicCD7*7 7si K(£«fc DJEH(E&£n;tfKKIEg|*a 
AS. 

20 

i 2. fflffijKKG"ft«Bfla^i!aBT?»s» mjrjsi 1 cK«©jg«£&iisiji&. 

13. SflfBJgSG^fflBa^E.coli HB101 (pNTSl)T#<5. HfJfcJS 1 1 "CtBlR©)# 

25 

1 4. WT^-flSS: : 
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OH 




o 




(S:*. RlliAny^T^O. R2(J7K^T*0. R3teg&£7cte^S®(7)7 
15. filirEAD^r^ISWiajRS/itillSR-e**), lKlt2R3^«3!6S5c 1 ~ 4 (D7JI/ 

15 

4-7'D : E7th^/5 1 ik ^/ili4-7*P ; &7irh^X5 L ;UTo^, IS* 

m 1 5 Kisw^te. 

20 17. miZffi.£.W, +f>r^' (Candida) ^icmT^^^^T-^ 5, fflsR 
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18. nHi5.fflL±ty)tf , >t-V ^* • T^V U x (Candida magnol iae) 

\nmm 1 7 \ztm<D^m. 



20. Hf)i2a±^^. w^jg i i ~ 1 3 <D^?nfr\ziiffi<Dmn&mmmT'&z>. 
tn-$m i4~i6 ©t»-f ti*»nia<K©^&. 

10 

2 1 . WTW-flSS : 



19. WIEfa*«j^. ^t>r^'-7y;ijl IFO 0705T*5. fitJRJJI 1 8 




-*85£ : 



o 




■15 
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OH 



C00R3 



2 2. WE— AJ^fcfcHT, Rlfc«fctfR2a<-tft-£tt8l5£LT. AD^X 7^*b\ 



o 




OH 



10 
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2 3. ffireHR5££*HT, Rl t) > R2*<?Jc*T*0, -tLTR3**X 

5 2 4. (WIS— fS&lZ&^T. RDWfiSrcS 0. R2j&<zK*T£ 0 . -?"LTR3^X^ 

2 5. IfllB^KG^^te^lS^Tg 1 1 — 1 3 CDUTtt/^tZfEiScD^SIlE&fcfflaST 
St*^2 1~2 4<Z>UfiT.A^IwlB«£©^ffi. 

10 

2 6. ^Ac«8 {zIBfgcDDNA*3«kU>'^;UD-xS5i7K^P^i&Z]— FT 

2 7. SfJBB^;U3-^JK7jc3R»3)S*<, A*->^Z • fijlf "J £ A (Bacillus mcgal 
15 erium) tt$!B 2 6 Hs5i£CD:/57. 5 K„ 

2 8. fltlS27'^.X5 H*< pNTSlGT&S, l»5R^2 7 KaBKOy^ZS h\ 

2 9. tms&i 6~2 swurnj&MciaiRo^^a Kt«fco^«fe«isnfcjg- 

20 S£&fn%. 

3 0. HnKjBaiEftaiJia^^cJigffiTss. w*is 2 9 i;fBKoffme^». 

3 1. ffif5»K*n&IIDJ!&7&*E.coli HB101(pNTSlG)T£<5. If 3RJg 3 0 fzEK©Jg 
25 K&&fcfflJ!5. 
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3 2. 7"c^Stt7;Uzi-;KD£!ii^T*oT, fifrtii-Mt'Stott&tMzM 



3 5. miE*JU^=;U{fc^«JA^TcD— A8iC : 



TO— : 



TSSia53t#Si±3-t Kd^^-SSSEXXt-JI'^-c*^, 3 2- 3 4© 




20 




COOR 3 
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3 6. W!5— «^JZi5V>T, K\&£TfR2tf ; ttl J ctimiLLT> A □ -jr >, 7yh'. 
mlS5— jKSKfc^T. Rlfc«ktfR2a*-tn-?ft5t£LT. 7;u+;us. 

10 3 7. JUNE— JKj£H*5HT, RlA*ffl3R-e*0. R2#7jOR-e*9. -tLTR3j&*X?- 

3 8. »#JB7£fcf±8lIffiK©DNA£WT<5Sl©? , 7;*S KiS^L^Un 

15 

3 9. stifEBl ©75*5 K**pNTSlT*0. — ^^K***^^^^ 
7. • *#t-'J$A (Bacillus mega teri urn) tiisfe-fS. UlsR^ 3 8 HffiffiWjg 

20 

4 1. 7"c^S'147^=J-;UC0SSii^f£T«)^X, ^;i/#-;wt^^^^F^W(cii 

25 7cLT7 l c^'?£ti7;u=i-;u^4^-r5.S'i4*w-r2>gi^$=i- ktsdna^ 

^^-©^v^S K*5«fc^KB3{l*<tt?¥-rs*IIIB3fl£Sfrifi&**Wr583S 
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4 3 . wK^nteftiMfla^w*!! 3 8 ~ 4 o o^rti^ics2t?cD^Me^«T 

10 



15 T©— »iC : 



20 




OH 
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4 6. flUffi— HS^Cl&^T. R]7Wg3RT&9, R2*<7jc*"C* 0 . ^LTR3^X^ 
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59 

AAGCTTGGGGAACCGACGTCCCCGCCCTCGTACATGCAGTGCATACAGCATTGCCCAAA 

119 

CCCCACATTGTGCCCCCACCCCCCCGCGGATTCCGTAACTATATAAAGGCCGCCAGTGCC 

179 
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GGATACGTCGCGAAGCACGCTGGCCGTCACTTCCGCGAGCGCTTCGAGAAGGAGGGCAAG 
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